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The fluorescent antibody technic has been
used both for diagnostic and investigative stud-
ies in many bacterial, viral and protozoa! diseases.
The application of this method in the study of
mycological diseases, however, has been limited
primarily to the deep mycoses (1, 2, 3) and to
pathogenic and nonpathogenic yeasts (4, 5, 6).
The present study was undertaken to deter-
mine the usefulness of the indirect fluorescent
antibody technic (7) in detecting circulating
antibody against dermatophytes in the sera of
patients with dermatophyte infections. Although
other methods have been applied to this problem
(8, 9, 10), to our knowledge the use of the fluores-
cent antibody technic has not been previously
reported.
MATERIALS AND METHODS
1) Preparation of Sera
The sera from 19 patients were studied. Of these
19 individuals, seven had an active dermatophyte
infection evident clinically and proved by culture
at the time of serum collection. The remaining 12
patients had no clinical evidence of dermatophy-
tosis. Three of the latter group, however, gave a
history of dermatophyte infection in the past. All
sera were collected under sterile conditions and
stored at 40 C without preservative until time of
use. Immediately prior to use, aliquots of 10 of the
sera studied (2 patients with clinical infection and
8 patients with no evidence of dermatophytosis)
were absorbed for 30 minutes with repeatedly
washed suspensions of one or several of the fol-
lowing organisms: Trichophyton mentagrophytes,
Trichophyton rubrum, Asper.qillus niger, Candida
albicans, and Mycobacterium but yricum.
2. Preparation of Antigens
Organisms from a 10 day growth of T. mentagro-
phytes and T. rubrum on Sabouraud media were
ground with 1 cc of saline in a sterile mortar,
filtered through two layers of gauze and suspended
in sterile saline to give a final concentration of 10—2
organisms. A loopful of each of these suspensions
was spread on a glass slide and air-dried without
* From the Department of Dermatology,
College of Physicians and Surgeons, Columbia
University, and the Dermatology Service, The
Presbyterian Hospital, New York, N. Y.
** Post-Doctoral Research Fellow, National
Institutes of Health.
Received for publication October 18, 1961.
165
fixing. Similar slide preparations of Cryptococcus
neoformans, Cryptococcus innocuous, Blastomyces
derrnatitidis, Aspergillus niger and Leptosphaeria
senegelensis were prepared for control studies.
3. Preparation of Fluorescein Labeled
Rabbit Antihuman Globulin
The pooled sera of rabbits immunized with
human gamma globulin was fractionated by so-
dium sulfate precipitation (11) to obtain the
gamma globulin fraction. This rabbit antihuman
globulin was conjugated with fluorescein iso-
thiocyanate* according to the method descr bed
by Marshall, et al. (12).
4. Staining of Slides
Two drops of undiluted (or serially diluted)
patients' serum were placed on the dried smear(antigen). After standing for 30 minutes in a
humid atmosphere the slide was washed with 0.01
molar phosphate buffered saline (pH 7.4) for 10
minutes. Two drops of fluorescein labeled rabbit
antihuman globulin were then placed on the
slide. After standing for 30 minutes in a humid
atmosphere the slide was again washed in buffer
for 10 minutes. A drop of buffered glycerine was
added to the smear and a cover slip applied. All
slides were examined immediately with a Zeiss
Fluorescent Microscope with a mercury burner
HBO 200 light source. Black and white photo-
graphs were taken with Tri-X at speeds of 60
seconds using a BG 12 filter. Colored photographs
were taken with Super Anscochrome with exposure
time of 10 to 20 minutes using a BG 12 and a UG
2 filter.
RESULTS
1. Unstained smears of both test and control
organisms (hyphae, conidia, yeast cells) gave a
blue autofluorescence when examined under
the fluorescent microscope (Fig. la). Smears
stained directly with the fluorescein labeled
rabbit antihuman globulin without prior applica-
tion of human sera similarly appeared blue
(autofluorescence).
2. When the patients' sera were applied to
the smear prior to the application of the fluor,
eighteen out of nineteen stained the antigenic
smears of T. mentagrophytes a characteristic
yellow-green color (Fig. ib). The intensity of
* Obtained from Sylvania Chemical Co.,
Orange, N. J.
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FIG. la. This figure demonstrates the character-
istic autofluorescence (blue) seen when conidtal
nnd hyphal fragments are stained directly wtth
fluorescein conjugated globulin. (Magnification
.800 X—BG 12 filter)
FIG. lb. This figure demonstrates specific fluo-
rescence (yellow green) seen when conidial and
hyphal fragments are stained by the indirect(Coons) technic. (Magnification 800 x—BG 12
filter)
this staining was variable and depended upon
the particular serum examined, if all other
factors were maintained constant. At the maxi-
mum intensity of staining, the organisms
appeared a solid, bright yellow green. Lesser
degrees of staining produced a less intense yellow
green staining of the periphery of the organism
(as perceived in two dimensions), the central
part of the cell appearing more blue (auto-
fluorescent) than yellow green. An attempt was
made to quantitate the degree of staining on a 1
to 4 plus basis (Table 1).
3. In comparing the two groups of sera studied,
namely that from patients with an active fungal
infection and from patients without clinical
evidence of infection, there did not appear to be
a significant difference in the intensity of fluor-
escent staining (Table 2). Serial dilution studies
with the sera from three "4 plus" patients
(patients 3, 18 and 19) showed that comparable
dilutions were required to extinguish the fluores-
cent staining in the two patients without clinical
lesions, as compared to the patient with an active
infection (Table 1).
4. Six of the sera studied stained antigenic
smears of T. rubrum in approximately the same
degree of intensity of T. mentagrophytes.
5. Control antigenic smears (C. neoformans, C.
innocuous, B. dermotitidis, L. senegelensis) were
TABLE 1
Correlation of Clinical Infection with Observed
Fluorescent Staining
(Results expressed as 1+ through 4+ indicating
the intensity of observed fluorescence)
Antigens
Patient ClinicalInfection
T. Menta T.Rubrum
Fluores-
cence after
Absorption
1 T. Menta 2+
2 T. Menta 3+ 2+
3 4+(1:64) 2+
4 C. Neofor- 0
mans
Neg.
5 None 1+ 1+
6 None 3+ Neg.
7 5Ojj 1+ Neg.
8 None 3+ 1+
9 T. Menta 4+ 4+
10 T. Rubrum 3+ 3+ 1+
ii None 2+ 3+
12 None 3+ 1+
13 *None 3+ Neg.
14 None 3+ 1+
15 None 1+ 1+
16 T. Rubrum 4+ 4+
17 T. Menta 1+ 1+
18 T. Rubrum 4+(l:128)
19 None 4+(1:128)
* Prior history.
TABLE 2
Comparison of fluorescent staining in patients with
and without clinical infection
(Results expressed as 1+ to 4+ indicating the
intensity of observed fluorescence)
Intensity of
Fluorescence
Number of Patients
with Clinical
Infection
Number of Patients
with No Clinical
Infection
0
1+
2+
3+
4+
0
1
1
2
3
1
3
1
5
2
unstained when tested with patients' sera, with
the following exceptions; C. neoformans and C.
innocuous were stained by the serum of a patient
with known cryptocoecal infection, and B.
dermatitidis was stained by patient 13 for unex-
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plained reasons. In addition, the sera of two
patients tested stained smears of A. niger.
6. Absorption of sera (prior to staining) with
T. mentagrophytes, T. rubruin, A. niger, C.
albicans or M. butyricum reduced the degree of
staining or extinguished it completely in 7 out
of 10 sera examined. Although no attempt was
made to quantitate these absorptions, it was
our impression that the nondermatophyte
organisms were as effective in absorbing out
the staining factor as T. mentagrophytes and T.
rubruin.
7. Pooled human serum weakly stained both
T. mentagrophytes and C. innocuous, but failed
to stain C. neoformans.
COMMENT
The data we have presented in this study does
not support the thesis that a specific circulating
antibody to dermatophytes can be demon-
strated by the indirect fluorescent antibody
technic. The demonstration of a globulin that
coats the surface of fungal particles, present in
the sera of almost all subjects tested regardless
of the presence or absence of clinical infection,
strongly suggests non-specificity.
It might be pointed out that since the derma-
tophyte is a ubiquitous organism intimate con-
tact with it is unavoidable. Such contact might
produce subclinical but nevertheless antibody-
stimulating infections. This would seem to be
an unlikely explanation in view of the fact that
the sera of infants under 2 years of age (Patient
5, aged 10 months, and patient 6, aged 14 months)
were found to contain this globulin.
The absorption studies lend further evidence
against specificity. The fact that a number of
unrelated organisms can remove the staining
factor from the sera examined suggests that this
"antibody" is directed against an antigen com-
mon to many organisms. The concept of common
antigenicity is supported by the findings of
Pepys, Riddell and Clayton (10). These workers,
using the sera of patients with proved T. rubrum
infection and sera known to contain precipitins
to Aspergillus, employed the agar gel diffusion
method in an effort to demonstrate precipitins
to trichophyton. They successfully demonstrated
precipitins to trichophyton in the T. rubrum
sera and in the Aspergillus sera as well. In similar
studies they demonstrated "common antigenic
determinants" in T. mentagrophytes, Clado-
sporium herbarium, and Penicillium not atum.
Using absorption methods similar to those
employed in this study, these workers success-
fully "blocked" precipitin reactions to both
trichophyton and to C. herbarium by adding
purified trichophyton antigen or the whole
organisms of A. fumigatus to the serum under
investigation.
These findings would seem to support our
premise that in staining antigenic smears of T.
mentagrophytes, T. rubrum, and A. niger (in
patients 14 and 15) with "normal" serum, we
are demonstrating an antigen which is common
to a variety of fungi, yeasts and bacteria. These
organisms are omnipresent in our environment
and must come into relationship with the human
organism not only by external contact but
through inhalation and ingestion as well.
Finally, our findings with this technic have
alerted us to the danger of interpreting all
fluorescent staining as evidence of a specific
immune reaction.
SUMMARY
1. Utilizing the indirect fluorescent antibody
technic, 18 out of 19 sera tested were found to
contain a globulin that adhered to antigenic
smears of T. mentagrophytes.
2. The intensity of fluorescent staining as
determined by visual estimation and by dilution
studies could not be correlated with the absence
or presence of a clinical dermatophyte infection.
3. Fluorescent staining of T. mentagrophytes
was inhibited by prior absorption of the sera
with a variety of related and unrelated organisms.
4. It is suggested that these findings indicate
the presence in most sera of an antibody or anti-
bodies to an antigen common to many organisms
ubiquitous in nature.
REFERENCES
1. VOGEL, R. A. AND PADULA, J. F.: Indirect
staining reaction with fluorescent antibody
for detection of antibodies to pathogenic
fungi. Proc. Soc. Exp. Biol. Med., 98: 134—
139, 1958.
2. GORDON, M. A.: Fluorescent staining of Histo-
plasma Capsulatum. J. Bact., 77: 678—681,
1959.
3. KAPLAN, D. V. M. AND IvENs, M.: Fluorescent
antibody staining of Sporotrichium schenckiiin cultures and clinical materials. J. Invest.
Derm., 35: 151—159, 1960.
4. GORDON, M. A.: Differentiation of yeasts by
means of fluorescent antibody. Proc. Soc.
Exp. Biol. Med., 97: 694—698, 1958.
5. GORDON, M. A.: Rapid serological differentia-
168 THE JOURNAL OF JNVESTJGATIVE DERMATOLOGY
tion of Candida albicans from Candida
stellatoidca. J. Invest. Derm., 31: 123—125,
1958.
. KuNz, C.: Fluoreszenz-serologische unter-
suchungen sum nachweis von Candida albi-
cans antigen bei fruh gebartenopneumonien.
Zbl. Bakt. [Orig.J, 172: 446—448, 1958.
7. WELLER, T. H. AND COONS, A. H.: Fluorescent
antibody studies with agents of Varicella
and Herpes Zoster propagated in vitro.
Proc. Soc. Exp. Biol. Med., 86: 789—794,
1954.
8. SRARP, W. B.: Extraction of antigen from
molds. J. Invest. Derm., 4: 205—217, 1941.
9. CRIJICKsRANK, C. N. D., TROTTER, M. D.
AND WOOD, S. R.: Studies on Trichophytin
sensitivity. J. Invest. Derm., 35: 219—223,
1960.
10. PReYS, J., RIDDRLL, R. W. AND CLAYTON,
Y. M.: Human precipitins against common
pathogenic and non-pathogenic fungi.
Nature, 184: 1328—29, 1959.
11. STRAUSS, A. J. L., SEROAL, B. C., Hsu, K. C.,
BURKHOLDRR, P. M., NASTUK, W. L. AND
O55RRMAN, K. E.: Immunofluorescence
demonstration of a muscle binding comple-
ment-fixing serum globulin fraction in
Myasthenia Gravis. Proc. Soc. Exp. Biol.
Med., 105: 184—191, 1960.
12. MARSHALL, J. D., EvRLAND, W. C. AND
SMITH, C. W.: Superiority of fluorescein iso-
thiocyanate (Riggs) for fluorescent antibody
technique with a modification of its applica-
tion. Proc. Soc. Exp. Biol. Med., 98: 898—
900, 1958.
